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ABSTRACT: 

PROBLEM TO BE SOLVED: To perform data transfer between a central processing unit and a 
master disc control device and between the master disc control device and a remote disc control 
device in parallel in remote copy processing, and to realize reception from the central processing 
unit and transmission to the remote disc control device at the same portSOLUTION: By utilizing 
bidirectional data transfer and multiprocessing which are characteristics of a fiber channel, and 
by using a header conversion circuit constituted from a header conversion buffer and a header 
conversion control part, a frame accepted from the central processing unit is stored once in the 
header conversion buffer in a master side disc device, and a header part of the frame is 
converted for remote side disc device transmission and transmitted. Hereby, the data transfer 
between the central processing unit and the master side disc device and between the master 
side disc device and the remote side disc device can be performed in parallel, to thereby improve 
processing performance. In addition, the reception from the central processing unit and the 
transmission to the remote side disc device can be realized at the same port. 
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h ffilBv x 9 fflr 4 x ? mWlzffir £ tv/zm % fi^M 
miBSftatcMffLT. fiflfi:/ P-A&HafB^-y^J&Ill 

wmgimfr^mi-vx?®? < xrmm^crmz 
a t mfte y mbit 4 xtmm.'^rm # a^saasrM 

tih^y ygmm&zm^xmzv*- mbitv x?m 

-j*zmi^x?mTJx?mm*hmi£v : E-hffl7 : 
4X7gmiz%,ftu mi^mmkm^mfrx? 
mf 4 xrmm^-vmz&n-xmt wm y mbIt -< 

[ft£B3 ] * Jt{i2famcOT-^ffiSE^T 

*ut» £ &fr!m<7>mi7 V - A £ tut B 7X ? (It 4 x 

? ^art-c39s t . mwmizM.fi ix , tjie^ -y ^ 

miHlK&ffl^TlJiEy MBIt -r A^Hai^fiffltB? 
r 4 A-f-^^ro r- 3;P5rfflv>T MlB^X^fflrf 4 

x^ga*^fraay ; E-Mif ; >fx^^ati6fifL, n 
iB^^ra^s^ ^ffiB^x ?wt 4 x tgiw.wmz 
t mz o *~ mbit 4 xtgiwwmz&x-m 
®zmixfioztzimt-?z>T-?miEi>>XT 
a. 

HWSB4] sra&Hi. 2. 3<mvma*D:iifBm<7>T 

-^ffiiE^TAtfev^T. luia^^a^atmilB-? 

.x^ibit 4 xrmwt miv m«t 4 xtmsmz 

zm^xmmv. mi*immim*t>m^x?mT 
4 xfmwizmf $#i^«#a^«sioBufB7i/-A 
$r. rnu^xm^ 4 xtmrnnx-vmL. m&mz 

MffLT. mi^rS&m^m^xmiV^-Vm 

T-fx^gai*fifflti(riB7u-ASr^L, $m$ti 
tzmiy mi^x^mrf 4x7 na*^ mi u 
=t- mmt h x7$mizmL. mi*ae)mmm*t> 



-MiT-f xtms^^tiifrymzmr ixfid «r 

[H^5]iS*3Sl. 2. 3. 4c0V^*V)5IBa 

^iW^afcKfiBvx^jix^x^^a^. av, 15 
m~?x?mr 4 xmw.t-~?&tz\±mL<7>mv)*- 
vmT4x?mwfflizT4\s??m3£i!'i±.Zit, mi 
T4u??mw:tmivx?M74X7ms£m-m® 
ir-y/uximthz t zmLt-th^—rmtisXT- 
a. 

[is^6]if^i, 2. 3. Acn^-ttit^mm 
«T-^«iE^XTA(ct3^T. micomtt&xmg 
mm??x?MT4x?$imzmm-2>zt zmit 

imxm ] mxmi . 2. 3. 4cov>-rix*K7)]HE« 
coT-^&Ki'XTAfcinvc, ffiavx^iasT-fx.^ 

SB^^^MiB y^-hT^x^ SK^HH-i ; t 
Sr^Stt-f&T-^ffiiE^XxA. 

[0001 ] 

•t) tvxf^jxtmvmm urn. Mcvtm-) 
to*-v?4xmwmw(&.&. Rcutfrt)ffi 
mz&^x. yrjj<-i-v*)i>£m^ximztiz>m 

MM<n 'J ^ — h 3 ¥-%misX7-M.t,zm l . #t. MC 
u t r c u Hto y h =? 

- h-Cfi 1 ^ i kZmk^&'r-fmEi'XT-Mzmt 
[0002] 

[«!*ottffi] mcu (vx?? 4 xrmmim) tn 
cu (y*-hT-fx?$fl»gB> <is ?4X9*r~fis 
XTj±<m\mm.x\ tii^n? 4 xtwmmmtfmm 

ZtlX^Z. 

[00 03] MCUIi:^hTo-fe-y-T*^-7X^jaico 
t 4 x^iED^B^i/o^p-^g yfcit/vx^ 

at^y mbiot 4 xtmximfflnm-mftzfflw 

~t%>« ZhlzMCUiVJ^-hav-nxf-fxkffi 
[0 0 04] RCU«. Mcutjg^$ix^#a^a^ 

Xl±. CPU. MCUtRCU^, ESCON (Ente 
rprise System Connection) 7ol>3;l/ (4^JJ{F!1 Enter 
priseSystems Architecture/390 ESCON 1/0 Interfac 
e) tiOfilL«WPeer-to-Peer 
Remote Copy##)& IBM Enterprise 

Storage Server Peer-toPeer Remote Copy x |n) — x — ^ 
O^?2:gS[^c0Enterprise Storage ServerJitB^ 



(3) 112 003-8501 7 (P2003-85 0U5 



[0005] mk9mi/XTM>\5mL<r)i~\*)vm. 

yHV— H (CCW: ChannelCommand Word) iz£*)^ 

fjoK^xta^mmm^tii. ccwii^t^o 

cwtii37y Kf-x-f yyyftffo*) . ?-**yni£ 

<r>7?ytf "1" tf)CCW£HfrU:&. <$W>CCW£ 

.is. 

[ 0 0 0 6 ] — JKWfcE SC ONTO h- WV^m^tM 

wmv^-hzi v->m<wsfeii , cputMcu^T- 

3vy Kf-x-f y»(c-5-<03vy K:OTEJ!Kairr Lfc*» 
JftXf-^X £i*fttS7*o h- 3/PT&S Z b 

[0007] mux , 2^>coua- Fzmz&wmt 

£1§£\ DX (Define Extext) /LOC (LOCate reco 
rd) /WRUPD (Write Update Data) /WRUPD 
cOCCW^-x-f y£ffltvl> ($tfm IBM 3990/9390 Sto 
rage Control Reference) . TDEFINE EXTENT j , IOC 
ATE RECORD j (LOCATE RECORD 3 ~?y ViZj: 0 . 

vyKT'&O. ^^^Tm^iihT^X±cr,r^ 
Xt"\ y W)®M&bltZmfeL. TWrite Update Dat 
aj fi*£^T-?07-y7*T-r-£^-f6. Z<7) 
c c w^-x -i y £f&fTLfci$oDC P u t mc uia<D»ft 
S'-^yx&tf; MCU*^RCUH!K\Ot-^Kj*^ 

[0 0 08] *"f. CPU*^S^£7)3vyr-'TJ)SD 
XOT7yF71/-A (DX CMD) £MC U(C*f LTMfl 
■T* (201) . MCUliZtlZ%VXDXa-?yF£ 
^L££fc£^-3vy r-'Pxtfy^p-A (CM 
R) SrCPUt^LTj*fTtS (202) . 

[0009] cpintzti^nx^yYvx^yx 
L£ i t Sr^f n vy H P*;J?y.xg«7 U-A 
(ACPT CMR) £MCUfc*fLTMf|-fS (20 3) . C 
PUtt£*U3BK&« DX^vyKcOr-^^P-A (DX 
DATA) ZMCVfcMlxmmtZ (204) . MCU 
H^ft£§ttTDX3vyK<y^£fifi : U jE^7 
Ur&^fcf. DXnvyH^I^T^^-tx^-^x 
(STS'OC) SrCPUtcWLTjM^I. (20 

5) . 

[0 0 10] CPUJiCi^^tTDXavyHtnv 
yFf-x4ytSLOCtf)3vyK7L— a (loc cm 

D) £MCUfc*tLTj£fi-fS (206) . MCUlid 

vvxasyx (cmr) 5-cpu(c^L.T)Mftts (20 

7) . 



[0011] CPUIi^ii^SJtTLOCnvyKcOr 
-?7ls-& (LOC DATA) £ MC LUC** l-T^fTf 6 

(208) . MCU&£ft£gtfTLOC3vyK<7>*!t 
aSr^ffL. jE**7Ufc*6tf. LOC3V>r->lE 
^7t?t^i:2r^Xr-^X7U-A (STS'OC ) 
SrCPUKttLTSd-fS (209) . 

[00 12] CPUtidix^tTLOCrivyHtcr? 
vy K^-x4 yf&lsa-Y: l#§a^O^46c0WRU 
PD37yK7l/-A (WRUPD#1 CMD) £MCU(;:#L 
Ti*frT& (210) . MCUfidfi^ftTU-n-K 
1 <9WR U P D 3 vy K£§^ vy K L' 

7.tfy7.7P-A (CMR) Srgft^ (211). 

[00 13] CPU<i,!:/lSrS<tTU3-Klc7)WRU 
PDOt-^I—A (WRUPD#1 DATA) £MCUlc:*fL. 

Ti*f|-f 6 (212). McuttztLZ%ifti?4 sy 

/Tf 4 7.?ffi|»gB<7>SI£ r- 7 y ^01^3- H 1 if^h 
m%$J>-fohZt*m-t?-?yV7l<-J± (WR CMD) £ 
RCmzntXWEth (251 ) . 

[0014] i?t, Mcumwcurt-eu-n-Kiow 
RUPDn^yK^SS-UffU »7L)t^^ 
tf, U3-h'l<OWRUPD*fiE^7L^^tS:^-y~ 
Xf— ^X71/-A (STS'OC ) SrCPUt^LTjid 
•TS ( 2 1 3 ) . 

[00 15] CPU<idfiS-gJtTU3-H10WRU 

p D3 vy Kt37y Kf-x -f y^s u-3- h 2»#i£ 

frWtztfXDVil RU P D37>H 7 V— A (WRUPD#2 CM 
D) SrMCUtdtfLTiMfl-fl, (214) . MCLUi^ 
ft£gttT P 3- K 2 <WR U P D 3 vy K £§M L£ 
Cit*-r3vyKux,-Kyx7U-A (CMR) £cpu 
fc^LTiidt-?, (2 15). 
[00 16] CPUI4£*Ufr®tTP:i-K2*>WRU 
PD«0x-^7U-A (WRUPD#2 DATA) IrMCUfc^L 
XWEtt (2 16) . — RCU(i^3-Hl*»^ 
ihfrtfhh Z t %7fc? 3 V y H 7 A £gftT 
3-7yH7L--AS:^L^Ct$-^-t3-?yHP^ 
yX7I^-A(CMR)^MCUt^LTMfttS (2 5 
2) . 

[00 17] MCUliC:;h.£g»tT. CCWf-x-fyo 
h'2£^T-^7l^-A) £§«L.-0^*>£irx-y? 

Hl> P3-r-'2cD«#3i^T-^ (WR DATA) 
ftfc^tTT-^^RCUt^ft-tl, (2 5 3) . 

[00 18] MCU(±1x3-K2OWRUPD<0t-^ 
7l/-A£^ftT, MCUrt-CP3-H2<?)WRUPD 
3^yKi!!ia$-||fi : L. 3E^7L3t=5r^tf. RCU'V 
cVr-fW*&frim'7i-& £ X'C PUtMC U^O^ 
m*-*mizW)mL$1-&t:*>. ft*;nyh'^ 
■tXr-^X7l^-A (STS'08') S-CPUCWLTjM 
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mtt (217). 

[0 0 19] CPUli^ftfcgttTCCW^-x-f >-4>S 
(STS ACPT) ZMCUlzMlXmmtZ ( 2 1 

-ASrCPUfcJtLTiifrf h (2 19). 
[0 0 2 0] — RCUIil/3-Kl» U3-H2tf> 
T-^71^-A^S»tT. RCU|*rC»#&*»«&SS 

T-9X7V-M. (STS'OC) $rMCUtJtLTi*<tt 
* (254) . MCUtt£*i£»rC, 
^U^t^tX-f-^Xg^U-A (STS ACPT) 
£RCUK*fL-0£fit& (255) . 

[002 1] RCU(iCfl5-gftT^x-^XSffl7P 
-A Lfc d t SijitT'H X V^)VT7 /-1/7 
^7l^-A(DEVACK)£MCUfc:ttLTMfiL (25 
6 ) . y 1- ffll^coS^ ii^«!{i^T^-S . 

[0 0 2 2] MCUJiRCU*^iOiE^7XT 

-^x^fg^-rSTtftK. CPU£#LTBg3SS:£T' 
ftSU^XXr-n^j^gy^p— A (REQ CON) 

frr*. (220). 

[0 0 2 3] CPUlidft£gttTffffii^*£§fiL 

TMft-TI. (221). MCUH^fti&SftTffii^tf 

*X7l— A (STS'04') ^CPUt^LTiMfrrS 
(222) . 

[ 0 0 2 4 ] C P UliZtlZ^WXTJU Xiy F<OX 
X-?X£g|f t ASM? 
£MCUC*fLTimt?-|> (2 23) . MCU{i.r*i£- 

X V<JVT7 J—V -/ y'7 1"-2>.(DEVACK) £ C P U 
izmtE L ( 2 2 4 ) . C P U &*«B#^7 

[0 0 2 5] ]3Lh<7)J:dHESC0N7*oh3;Wcfc(t 
*HRW*y«-b3t-»ini, CPUa>£>MCU 

^ccwfi^i yff)m:itzith7'y 7<rmktX'<r> 

T-*Rj&&^7 LfcB^T'MC UA>£> RC U'vcO-f- 
?$SM£Wte1-|>j!!®;^£&Sjta6. CPU-MCU 
StMCU-RC UEKOf- 7ffi£tf£fi LXfifrtl 

[0026] ifcfc 7 r -f A-f-.**/l<tf>ft»fcovvcR 
D ltl». 7T4rt-^*frcom&k%Z,&Mi, AN 
SliOFC-PH (Fibre Channel PHysical and signa 
lling) X'ffifeitZtlX^Z. 7r^fA'-f + ^^ 
^■fz±&U"<.)\,(r ) 7'uhaMZ. FC- PHfcSfSftl-f & 
Z t iz X 9 , *J(?)7 r 4 A-?-^ ^|/±T-1SISO±(a 



l^kr n h s^lfttfnrrfiST'J) f C - P H Mi 7 

Y4rt-*v*)i'<m®x'i>&. %V}fa<?)mmT--7& 
mtmmztix^x. ztnzx*)r~7<D^mmi)<mr 
tzztmrntz^x^i. 

[0 027] ttz. FC-PHKIl X^XfiVy't 
V^8fcS3& 5 5£«§iVO>S. CPU^f-fXmvX 
r Afcit LT^ff1-S 1 mA&jJtii&zm LXt < x 
7Wmmt<r)UZ'*?*)t*)Zixh-3V>Y7\/-&t 
^-97V-J±a>^<rmmv-7-vx*aL7Xi-3. 

ysst»5. zco^x^^y^mm^iztizx 
9. zwmmm.ttc^x^h. 

[0028] itz, FC-PHlZ^rJ^-f-v^fr 
OHRWS: y U-A®m-%.m $ ivO > S . 7V-MS. 
SOF (Start.of .Frame) , Frame Header, DataField. CRC 

(Cyclic Redundancy Check character) „ EOF (End_of 
.Frame) frt>m$L^it. i^d^Frame Header rtHiMfi 
9tT VlsX^TfCtY) _ I D (Destination.^ ) t. i*d 
7C<50T HL'X5:^-^S_ I D (Source.ID) &$£tlX 

_ I Dfcj: oTi«ffi^ri6i*^$ns . 

[0029] 

-1-3 cpu-Mcuiativicu-Rcu 
fitRcu >vcoi*fii& pi— h xmm-z i> vx-h 

[0030] 

yyg&ms&zm^x. cpu*>4>g^L^7u-A$- 

MC UrtcO^ '^A' 7 7 rfc-HJgiWU 

^ -y z r c ummmizim immtz z t xmm 

[0031 ] 

%m^x7-Mz^xwmtt . 

[ 0 0 3 2 ] 0 1 li*%P%<r)-mtmX'bh 7 r A A- 

ffifcZTjki-mxhh. ^mmcommi. *#<{±4«* 
sragat'^scpu (101) vx^ifa? 

SJffllSSTfeSMCU (102) fc. VXfmOTJX 

?wm$m.x'$)tDKu (103) y^e-hdr-* 

X^$IJffllJIST'*>^RCU (104) y^-hfflO(0 
T-fX^|g»JIS'r-J>l > DKU ( 1 05) CPU- 
MCV-RCUfflCOmmZXj v?>7'-f&T<U77 

m. (106) t. cpvtTiurmmmzmwtt 
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MCU^^ltS7 r ^A'-^-/;|, (10 8) t, 

T-f \s9 mmt rc u *aaws 7 r ^ ^—y- r>v 

(109) 3&»4,aijRS*i4. 

[0033] 4>*MS^S{i. *4 >7 U-AT'&oT 

wm&tLxa. Tju??mwzft&-tt^ cpu 

-MCUfg&tf. MCU-RCUIS^jl^r^^'-^ 
-7)VT&£ UzffifSX'b -pttfiu. 
[0034] RCUaqgRSqfiEU :^MC 

?§&Si^1£SRCU(dg«r*.flML mcu 
[0 0 3 5] MCPU^L. ZtlZMC 

?]s-j>.z%m-ztzih<rmmrtv7T dint, 

C P U £ tziiRC U^\7 ls-J*£mmt&tztbcrMm'< 
•y7r (112) CPU*^gfiLJt7l^-AS:A. 

7»n'77t (1 13) M^^7r$ 
2£CPU#^g<fL*;7^-A£MCUrtT'C9 
CACHE ( 1 1 5) Kte^-|.fv:J6cO-^WT-^tS 

it«tibi.rtSA'7 7 7 (114) t . »mxmw<7) 
Bmvy^r^-^mkitmti cache < 1 1 

5) RCUjlift^*A > .y^^!aa^$ijai§ r fl: 
d 7 r A A-rn F- nmmU ( 1 1 6 ) t . ft&'< v 
7T (1 14) t CACHE (115) HOx-^SJUI 
£#J®^4f-^*/i/r^T?f&W^ (117) t. CA 
CHE (115) tT-fX?K^7TgcOT-?S!lJI£ 
*I»ti.T-fX^T^r^0J«ilgg ( 1 1 8) a^fltJKS 
il4. 

[0036] CPUtMCUtRCU^^ 

-t4*4 >71s—j*<?)7t4 A'-f^^-cjSF I c 

ON (Fibre Channel Connection) fcL ANS lX'Mtfe 
$ilT^4FC-SB-2 (FIBRE CHANNEL SINGLE-BYT 
E COMMAND CODE SET-2 MAPPING PROTOCOL) £<-Xt 
LT^S. ZcoF ICONcr><tmt LTfcL 7r^fA- 

j-v*}U7nhafr*m^x^&c\kfrL>. mm- %m 

[ 0 0 3 7 ] o£ 0 , $fL—y-7')l>±XC P UjK>MC 

u^^s^a^c cwf! 4 VT-^m^ 

MC U*>£>RC U^OS^&^jtJyiCOC C W^-x-f yf 
-^Mm^TTtg-C'&S. ££ s F ICONWi^vyH 



vyK^nff^ijgx'*?.. zemt&m^x* cpu 
c onto f- amwmzx 7 \s-&<?>fmff%mi'fT 

ffv\ mm^y 7 r iz$m-f& z 1 1 j o r c u^m*t 

[0038] 03&VH4 li? U~A«OSfi*>A,co^#c 

m Ltz%mT*cr>7 U-AffC P U £ tz&R C U*>£>g 
<IL3fc71/-A*»tfl^-4 (301). *, LCPUsfe 

tt (302) . 

[0039] gjtUt? A#C P U*^gft 
L^^S-W^-S (303). i> LC P U*^(7)gg7 

P-Mr^lf. U^-hae-^ccwf-x-fyffl^g 
jWB&&», ^S»ea»£f!Kg-f 4 (304). 
[0040] tU U ; t-F3h*-*M&CCWf-x4>' 
flBB*9FH®Sf^tf, 'J^-Fat-tf^l-CCWf-x 

a ymtmszfr. ^mz.frzm%th (305). t 

U 'J ; E-br3tr-»^(.CCWf-x^yffifg*qq|^ 
&£>tf. nvyFMSt^fc^^ffifiterfflVvc'Jt-F 
3t-gg<o»f*f3!!iS^ffd (3 06) . ZVMVrW® 

iz^xtemsxmmzftKz . 

[004 1]»:(C, 3 0 6comtf&%t)*t>. V±-ba 

- h 3 t-^SIpg^qFglcigjg $ fix v ^ 

S (308) . t,L. V*-ba t-^Stf IgA^SIjg 

*^-t&^-CSaLTfc< (3 09) . 
[ 0 0 4 2 ] i^tSS7U-AiOMC U|*|T'<7>*!UI&H 

ffL (3iok 7v-h&mm\zm.h. tL. 30 

t . 4-^ 77r tcSS LTtJV^ 7 V-A 
ZMticfh (311). 

[0043] a^ccwf-x>f y#'j*-hne 

-^^hC CWfx^f >-T'&S^ i: ^-ftf^S-g^- 
4(312). mz. %M7U-&coMC\JftX'(r)W® 

tmfii (3i3). 7)s-j>%m>imizmz>. t l, 

3 0 7 cOW^iaT. U h 3 t-Sfflfg*^fcl^ 

ztix^&%t>n. v^-b-st'-vm&i&gx'hhz 
ttph. £i'7\s-j>im$:ftw>rtv7Tizwm-h 

(321 ) . 

[0044] mz, $£X'ft&rt-v 7T£Wmitz7U 

-Attttc. ^yyco%mmzmt& 02 
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2) . Z0>^>yy%8i<?)ttmt%&^ yyffi®£^Z 

-^mm^yyrizmmL. rcu^s-t^ 02 

3) . a^ccw^x^y*>'u^-hae-«m 

CCWf-x>fyT'J)l.itSr^«^^|^-rs (32 

4) . 

[00451 &£, 

MfL (325) . 7W-Agffi35!iatC^&o £>U 3 

04£0fi|^!!ffli-C. 'Jt-hat-SSCCWfx^y 
ffl»WBEl/0 vfcfcfcjf . y h 3 t-3j«SS-C* 
Sit*^, 32 1»<W!^J. *,U 303O 
fJ^aT. MCU*>£><7)gf|7U-A3:£>fc)f, MCU 

m.-fh ( 3 3 1 ) . & U «BB»7«r»=Srttf. CP 
Ufc7b-A£Mfl^6^#&S.r i-r^i" 
-Afiff8£rt&A.y 7 r KKiSfS (332). ifcfc, 
^**>S»«Ui£iSfrtS (333) . 
[0 0 4 6] ifcfc, ^9^XMUb7l^ r 2 k fr3HI/^ 
v7rfc(B8U CPUA,i*(|t (334) , 71/-A 
SfiMStMl). iU 3 3 1 COW^ST, MCUIffl 

•riPB^is^u (341), yv~^msmmzmh. 

iU 3 0K9W5S8UIT', MCUrt3ST'tf07P-A^r 

»TtTV^*»**B&t4 (351). 
[0 04 7] tU aaHTS&WSr&tf, iSB^^r 
±£S£(l:7l— A££j£U CPUtcgffL (3 5 
2). 7W-AS(^yifcM.&. fcU 3 5ie>H}£« 
ST. RCUHT-«S^gfirt^7b-AfflScO«ia^ 

7LT^6ifc**^flffl*it£L (361) , 7 b- 

[0 0 48] 05ti§fiL^7b-ArtconvyHtS# 

^ A^^flrm^^yt-hnt-ss^surfs 

7^^fPg^|X0atf (40 1 ) . <^fc, 3V>F#R 
E AD (^ajLJUa) 4£ttWRITE (S^S^M 

a) iOTfrtgtt^&^vyKA^j^ri, (402). 

iU READtfdiWRITEc7)nrtgc0fc|.3-7yK 
READ^^IiWRITE^rJ>-hD-^3-7 
>K36»**tet4 (4 03) . 
[0 04 9] iU READi/itiWR ITE^COny 

C U T-S^ I/O > * U h a t-*fS*ffi&tif# i 0 . 
SKC c w^-x 4" y b n f-^^ffiffl^c7)WR 

ITET^-b7.*^fiJ^S (404) . 



[0050] i>L, y : E-h3e-Jt^fflA, < 7 )WRI 
TET^-feXTftS^tJ&qif^T^^ofc^^Jf, a 
^Kfiffga^nvy Kf-x-Y y&rWJjrr & ( 4 0 
5) . tU avyHfi^fyL^^lf, 'Jt-h 
3t-it^<7)ccwf-x-fyT-*.6^y), y^-r-3 
tr-^Sffi^j-^L (406), #.<7mm*j&h. i> 

L, 4 0 5<7)¥iJ®!!UST-, 3V> Kf-x-f y-f 

fUf, y*-h3e-^aqqg5rc&&£#>, y^£_ 

4 0 4 COfJ^ffliT', y h 3 tHtf&W^OWR 

T'^^t*^, y*-h3t-^fii#£i&eL (41 

1 ) , <X<r>!mr^&h. 

[005 1] 4 0 3<D¥4£*!0iT, READit 
(iWRITEnvyh'^O&^T'&^&^f, WRI 
TE3VyKTi>S*\ READnvyHT'&i.A^JS 
(42 1 ) . t>L, READavvrai.^ 

(422) . 

[00 52] iU 3-7>h'f-x^>L^rV^4>»f, y 

t-h3e-jt^K7)ccwf-x>(ycfcS7ti6, 

-h3hr-^Sffifg$r|^L (4 23), ^SPi^ 

o-c&tar, y*-h3e-ss*q^T'$>i.^, 
y r- 3 tHiBWiTOB&Oi 4 , ixemm^&z . 

*>U 4 2 1 ct^J^SST-, WR ITE3vyh*T£)& 

Mcur^Lo^yt-r^e-*^^ 
tpgi y , y h 3 v-nmmm^coT? txtrzw 
jrra (431) . 

[0053] *>U y^-h3t-^^H^<7)T^-fe 

x&^fcf, yt-hat-^fistto. y^-i- 

3f-S1t«2:^LT (432), <!xmw*<&& . 
*>U 4 3 1 OflJSeuiT*, y ; E-b3tr-«^ffiH^\ 

tft, yt-h3t-^saiH8*ifteL(4 4i>.ijc 

[0 0 54] i,L, A0 2<m^mT. READ££ 
«WRITEC0nregtt^V^3V>-h'S>i,/i^>(f, yqE- 

(451), iJtcO^^I,. 
[0055]@6(iFI CONr>^^W'<;K7)7l'- 

Sr^L/c0T'J>^. F I CONt'U xVK)V<r>yv— 
ixj±. Start of Frane(SOF) 4A>( hh, FC-PH Frame 
Header 24>U V (501) t, FC-SB-2 Header 8^N' 
(502) t, IU Header 8^'-f ht, DIB Header 
1 2A-T hi;, FC-SB-2 LRC 4^^ r-fc, DIB Data 0 
2 0 1 6>U b t , FC-PH LRC 4A-f h t , End of 
Frame(EOF) W hfrt>1MZtl&. 
[0056HIU FC-SB-2^©ST'i±, 819 
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2'U Y<7)4 >y*~ *iszy3-~vh (»IUt» 
~t) t^o&QX'T-fi&ofztb. FC-SB-2 Header** 
4>DIB Data£ Tfl>£ftt*2 0 4 8;\M b I Utf) 

Start of Frame(SOF) 4>M hfc. FC-PH Fram 
e Header 2 4 A^f h (501) t . DIB Data 0#>£ 2 
0 4 8A>f ht. FC-PH LRC A)M Yt. End of Frame 
(EOF) Whfrt>m&Zti&yis~Ab&&. 

[0 0 5 7] C^dfe. 5 0 1 <7)FC-PH Frame Header 
HL R_CTL Field D_ID Field 3A>f Y 

(511) CS.CTL Field UU Yt. SJD Field 
3A-f h (5 12) t. TYPE Field lA-f r-fc N F_CTL 
Field 3/nM bt. SEQJD Field lA-f Yt, DF_CTL 
Field lA-f hh. SEQ_CNT Field 2>K>f Yt. OX_ID 
Field 2/ W h ( 5 1 3 ) t . RXJD 2 A-f h t . Par 
ameter Field 4^ h*>&fi|J&3*t§. 502 
OTC-SB-2 Header^ Reserved 1 ^K-f hfc N Channel I 
mage ID Y (521) t . Reserved 1 A>f h , 
Control-Unit ImagelD 1 A>f h (522) . Device 
Address 2A>f h (523) fc. Reserved 2^\M r-*>£> 

[00 58] CPUj^gftL£7l^jU£RCUti* 

(511) £MCU^DJD^RCU<ODJD£^&*r 
So tfz. 71— A(7)iMfi7u5r^-rs_ID ( 5 1 2) £C 
PUOSJD^MCU<7)S_IDfc^J&t£ <> CCW 

^X^X^xy^Sr^^OX.ID ( 5 1 3 ) £C 
P U LX V ^0X_IDj&>£> M C UT'gmi'&OXJdlZ 

;\°X<7)CH Image ID ( 5 2 1 ) £C PU-MC US^f& 
a/N°XOCH Image ID7&^MCU-RCU^fgravN*X 
COCH Image lD£$E&ti>. 

[0059] tfz. ccw^^>fy<7mmt^t^m 

m^XCOOi Image ID ( 5 2 2 ) JCPU-MCUS^ 
IftJI^-XOCU Image IDA^MC U -RC UEkOfftSK 
XC0CU Image IDfc^j&tS* CCW^x-f y<9 

*&a##^&£Device Address (523) £MCU<ODe 
vice Address*^U^e— hab°— CO^T^^SRCUCO 
Device Address£g£^~& 0 

[0 0 6 0] RCU^^>§fiL7t7l— A^CP 

]/-A<0MfI5fc£ScfD_ID (511) £MCUtf)D_IDfr 

fecpu«)jDt3airrs # 71— A^ftTc^ 

*lTS_ID (512) SrRCUOS.IW^MCUcOSJDt 

[00 6 1] CCWf-x^ycOX^Xf-xy^S: 
ijrtOXJD (513) SrRCUT^SLTV^OXJD*^ 
MCUT^^£0X_IDfc»r& o CCWfx 



4 y^Jlig^t^Sf&avN'X^CH Image ID ( 5 2 
1 ) ^MCU-RCU^f&a^^X^CH Image ID#>£> 
C PU-MC Ufflcomm^AcrXW Image IDt^f 

C CWfx 4 ^rSf^y^CO 
CU Image ID ( 5 2 2 ) £MC U-RC UOcOt&a^X 
COOJ Image ID*^C P U-MCUSc7)i&ayN'X(7)CUIma 

ge iDicSSW-5. ccw^x>fy^j?ia^mt 

&&Device Address (523) £ RC U ^Device Addre 

ss^^>»J^-h3b°-c7)^Tfc^:SMCUc7)Device Add 
resst^^^ 0 

[0062] 07li*»H*»H Lfcl*<0C P U t MC 
Unf <7)|W^^yX&^ MC Ui^RC Uffl^r 

CPUHDX (Define Extext) CDr?vyK& 
V. DXc7V\'^?£3tfCMD + DATA7i/-A 
(DX CMD+DATA) £MC UK^LT^frTS (60 
1 ) . MCUti^n^®tT7I/-Ac?)»K : j8ia^fi : 
1 DX37yhW^mil 3SCCWfx>f 

RC 

[0063] CPU(i<r*UZjg^ LOC (LOCate rec 
ord) tfWvyK&tf. A'7^??:^tfCMD + DAT 
A7U-A (LOC CMD+DATA) £MC U£#LTi*frr& 

(60 2) . MCU«^fi$:g(tT7L— AC0»*f» 
Srfi^o LOC3VVKO'*5-X*fc:li. ^KCCWf- 
x>f y*Jy^F3^^T^SA^^liJ^ff|g 

[0064]«r,IT\ tLU^-bntf-gfc^JS?^ 
ttt>tf. 5t(cg^LTrt^N'y7rtS«4'c7)DX 
CMD + DATAcTy^v^^a^V^. RCU£2* 

txmmtz (65i). «rii^^ loc c 

MD + DATAcOA.^^^ia^fifVK RCUI^L 

T^frr^ (652). 

[0065] CPU«602t^§. 1/3-K1C0WR 
UPD (Write Update Data) ?~?>VRXS. Uzi-Y 
l^f^^CMDfDATA71/-A (WRUPD#1 
CMD+DATA) 5:MCU(^LTiMfi^ ( 6 0 3 ) # MC 

imztiZ^vx. St^S^ccw^x>fy^uqe-h 

ntT-^t^oTl^W. WRUPD#1 CMD+DATA Jr^^y 

?<rmmm:fi\\ Rc\}{znLxmmth (6 5 

3) . 

[0066] CPU(i603(^# x l/r?-K2cOWR 
UPD37yW, I/I7-K2^x-^^^CMD 
+ DATA7P—A (WRUPD#2 CMD+DATA) ^MCUC^ 
LX*mth (604) . MCUti^^gltT. Kt 

Sl^c c w^x A ytfV ±- Ya t-itm t ^ X v *4 

C0T\ WRUPD#2 CMD+DATA^^^^c^ft^^flt^ r 
CUt^LTiiftt^ (654) # 
[0067] RCU<i6 5lC0DX CMD+DATA$:SfiL. 
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71— M. (CMR) £MCUfC#LT3£ftt& (65 

5) . MCUM^Ki^X . MCUlWC^DXn-? 

®!mz'&\ cp\j£*t\_xmm-& (605) . 

[ 0 0 6 8 3 RC U(±6 5 5 (Ctttv?, LOC CMD+OATA, 
WRUPD#1 CMD+DATA. WRUPD#2 CMD+DATAcOJlUlSrllfirL. 
WRUPD#2 CMD+0ATA<7)5!Si*ijE^(C*l7Lfc^T\ WRUP 
D#2CMD+DATA*JiES^T LtcZ b Z^Xy—fXyU 
-A(STS'OC')£MCUK#LTi*(tt& (656) . 
MCUttdftSr^fC. MCUrtlPT'<0I/a-H2<0W 
RUPDa-ryKco^yi^^TtTV^^^ ST 

h (606) . CPUtt£*i£g«rc. IflWrr*)*?- 

(STS ACPT) SrMCUt^LTjMfrrS (6 0 7) . 
[0 0 69] MCU{i^ii^g(tT. STS AGPT^-y^ 
mwa»frv\ RCUfc^LTiSmL (6 57) . C 

02) t07* 

4. 

[0070] 

[ftfflttgftil] **W5r-^«IE^7 i AI4. F I C 

P u^4>gfflUv:7 I^-A$r MC urttfortgf 7 r t 
-Ml&ttU 7 i/-w^7 ^38£ RC USftffltc^ 
LiMffi-tSifcfcJ;*), CPU-MCUOtMCU-R 
C UScOx-^tei*2rMff Cfr 3 £ t #T'#*{Uittt&!i* 
l^±-Ti>. iJt. CPU*>£><0gflfcRCU'\c7)iifI£ 

[Hffi^fS^fiBj] 

[01] yTJ^—TnhzvUZRfrtfzO^-ynv 
[02] ESCON7Ph3/Hf«CPUtMCU 



[03] 71— A<7)Sft*^O^frW^a7U-5- 
^LJt0. 

[04 3 71— A^§^a>^£#ffl&*aJl7o-£ 
*U:0. 

[05] g(IL*:7i— AftorjvyKffiffi&i^ /t 
5nLfc0„ 

[06 3 T^XW<;^7^-i>7*-V-y hfcA. 
> y ^^aa-e^^^ t &Stf fg£* L£0. 

[073 *!6BH5r®fflLJt^CPUi:MCU^i) 
fti— ^>-7.&t^ MCUKRCUfflK»f-^I 

1 0 i-->f>AjHaat 

102-^X^ifflT^X^ 9JUPgg 

1 0 3 • • -?x?m<ot * x tmmw. 
1 0 4 ■ • • »j Mix < xiwmm. 
1 0 5 • • • u^e- Mj^x-f xfwmmw 

107 • cputr-f u^mm^mm-thyr^ 

1 0 8 • • -r -f MC U^g^-TI, 7 r >f 

A-3r-7> 

1 0 9 • • -r 4 W?*3S5i: RC UZ&ffith 7 r 4 A 
-^-7> 

1 1 l-f^V77 

1 12- mW<yyr 

1 13-W77r 

1 14-CACHE 

1 1 5 •••7r-fv\'-7-nh3/i^i]fJilgs 
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mi] 

31 



r 



CPU 



S 



101 



1 07 




10 9 



1 0 2 



l 1 4 /L 



1 1 6 



Ay 7 7 
VJ 



1 1 5 



1 1 3 



1 1 7 



CACHE 



^1 



t 1 8 



^4 XV 



Tu 3 




DKU 




104 



RCU 



^1 



TTT5 



DKU 
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CPU 



MCU 



[132] 
02 



RCU 





DXCMD 






CMR 






ACPT CMR 






DX DATA 


— ^ 




STS 'DC 




LOCCMD 




CMR 




IOC DATA 




STC'OCr 




WRUPEW1CMD 




CMR 




WRUPD#1 DATA 










STS DC 




WRUFD32CMD 




CMR 






WRUPD#2 DATA 






STS W 






STSACPT 






DEVACK 






REQCON 




ACPTCON 










STS W 






STSACPT 






DEVACK 







WR CMD 



CMR 



WRDATA 



STS -OCT 



STSACPT 



DKVACK 



20 1 
20 2 
203 
204 
205 
206 
207 
208 
209 
2 10 
2 1 1 
2 1 2 



2 13 



2 14 
2 15 
2 1 6 
2 17 



2 18 
2 19 



220 



2 2 1 



222 
223 
2 24 



2 5 1 



2 52 



253 



2 54 



2 5 5 



2 5 6 
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3 0 3 



No 



(cpu 



3 3 1 











3 52 




361 






^ 353 

1 


f 



® 



332 



34 1 



£it 7 V - a *> RCU A 



3 3 3 



3 3d 



© 
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[04] 



3 04 




306 



3 0 9 



7 l^-A**J 






310 


MCUt*JT*tJ£ 



3 



31 1 



-A 



3 12 



I 



3 13 



-A 



3 2 1 



3 2 2 



3 2 3 



I 



-A 



324 



325 



MCU *JTfe« 
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[115] 



4 5 I 




® 
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[06] 
06 




[07] 

CPU MCU ^ 7 HCU 



DX CMD+DATA 




€ 0 1 


► 

LOCCMD+DATA 




6 O 2 


► 

WRUPD# 1 CMD+DATA 


DX CMD+DATA 


6 5 1 


► 

DX DATA 
► 


~ . - B 5 2 
603 


WRUPD#2CMD+DATA 


WHUPDtfl CMtHDATA 
^ 


- ._ .653 

6 0 4 


CMR 


WRUPD#2CMI>+DATA 
CMR 

~4 


6 5 4 
6 5 5 

6 0 5 


~« 

STS*OC 


sTS'oe 


fi5R 




6 0 6 


STS ACPT 




6 0 7 


^» 


STS ACPT 


6 5 7 
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